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SURGICAL PATHOLOGY AND THERAPEUTICS, AND OPERATIVE 
SURGERY. 

30. On the Early Stages of Inflammation. By Jos. Lister, Esq.— In this com¬ 
munication, tho author gives an nccount of nn investigation, with which ho 
has been recently occupied, into the process of inflammation in tho frog’s foot. 
The paper is divided into four sections, with an introduction and conclusion. 

In tho introduction, it is observed that "so far from our knowledge of in¬ 
flammation being in a satisfactory condition, authorities aro at vorianco upon 
the fundamental question whothcr it is to bo regarded in accordance with John 
Hunter’s opinion, ns active in its nature, and consisting in an exaltation of tho 
functions of tho affected part, or whether it should not rather be considered a 
passivo result of diminished functional activity. . ... In seeking for tho 
solution of tliis great problem, wo cannot expect to gain much from tho con¬ 
templation of the more advanced stages of inflammation. . . . It is upon 
the first deviations from health that the essential character of tho morbid state 
will be most unequivocally stamped; and it is, therefore, to tho early stages 
of inflammation that our attention must be chiefly directed.” 

Somo coses aro then mentioned to show that " in the early stages of inflam¬ 
mation in tho human subject, whether induced by mechanical irritation or by 
an acrid application, such ns mustard, or of spontaneous origin, tho minute 
vessels heconio abnormally loaded with red blood, tho corpuscles of which ulti¬ 
mately become to a greater or less extent arrested prior to the occurrence of 
effusion.” It 5b afterwards shown, from numerous facts, that “conclusions 
arrived at from the study of tho early stages of inflammation in tho foot of tho 
frog will apply in all strictness to tho same morbid process in man.” 

The remainder of tho introduction is occupied with a sketch of tho principal 
theories which have been proposed to nccount for tho obstruction to tho pro¬ 
gress of the blood-corpusclcs in the early stages of inflammation. 

The first section of tho papor is devoted to tho discussion of tho aggregation of 
the corpuscles of the blood. It is shown by tho author that tho rouleaux " aro 
simply the result of tho disk-form of the corpuscles, together with a certain, 
though slight degree of adhesiveness, which retains them pretty firmly attached 
together when in the position most favourable for its operation, namely, when 
flat surface is applied to flat surface, but otherwise allows them to slip very 
readily upon one another.” Tho aggregating tendency of tho red disks is thus 
regarded ns a phenomenon, similar in kind, though inferior in degree, to tho 
well-known adhesiveness of the whito corpuscles. It is further shown, from 
numerous experiments, that tho red corpuscles vary rcmarknbly in adhesive¬ 
ness, in consequence of changes in physical circumstances, or vory slight 
chemical action. 

Section II. is on the structure and functions of tho bloodvossols. 

Allusion is mndo to a paper by tho author, which will shortly appear in tho 
Transactions of (he JRoyal Society of Edinburgh, whero ho has recorded tho 
observation that, in the smallest arteries of tho wob of tho frog’s foot, tho 
middle coat is composed of muscular fibre-cells wrapped spirally round tho 
internal membrano. Tho parietos of tho minuto arteries aro thus provided 
with a most efficient mechanism for diminution of calibre, and contrast, in this 
respect, very strikingly with tho delicate nucleated membrane which consti¬ 
tutes tho wall of a capillnry. Tho functions of tho two sets of vessels aro 
described as being in harmony with these differences in structure; tho nHcries 
being specially characterized by contractility, while the capillaries exhibit only 
such changes of calibro as aro explained by elasticity. 

The thinness of tho capillary wall is behoved to favour tho mutnal inter¬ 
changes between tho blood and tho tissues, but the consideration of some facts 
of physiology leads tho author to tho conclusion that, notwithstanding tho dis¬ 
tending force of the current of blood, tho liquor sanguinU is not effused ns a 
whole among the tissues in tho state of health; and this is thought to imply 
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that there subsists a mutual repulsion between the materials of the capillary 
wall and the cloments of the liquor sanguinis, preventing the passage of the 
latter into the pores of the formor, except in bo far as they are attracted by the 
tissues for the purposes of nutrition. 

The heart is behoved by the author to bo the solo caueo of the oirculotion of 
the blood in the frog’s foot, and it is proved experimentally that other sources 
of movement cannot have moro than ft very trivial inlluenco, and that their 
cessation, supposing them to exist at all, does not givo rise to arrest of tho 
blond or accumulation of corpuscles in the capillaries. 

Distinct evidences of muscularity and contractility have boon detected in tho 
veins of tho frog’s foot, but, compared with tho arteries, the veins show very 
little spontaneous contraction. 

Regarding tho influence of changes in arterial calibro upon tho blood in tho 
capillaries, tho author is led to concludo that “ the arteries regulate by their 
contractility tho amount of blood transmitted in a given time through tho capil¬ 
laries, hut noithor full dilation, oxtremo constriotion, nor any intermediate 
state of tho former, is capable per se of inducing accumulation of corpuscles in 
tho latter.” 

Tho influence of tho nervous system upon tho arteries lins formed tho sub¬ 
ject of a special experimental inquiry, tho results of which aro given in a sup¬ 
plement to tho paper. It is there shown that tho contractions of tho arteries 
of tho frog’s won aro regulated by a part of tho spinal cord, tho irritation of 
which induces complcto constriction or tho vessels, while its destruction is fol¬ 
lowed by permnnont dilatation. Neither stimulation nor removal of tho nervous 
centre for tho artories produces any perceptible change in tho quality of tho 
blood, ns respects adhesiveness of its corpuscles or otherwise. 

Section III., “On tho offects of irritants upon tho circulation in the frog’s 
web,” commences with an account of somo experiments performed with topid 
water applied for a brief period to tho foot. This agent, which was selected 
as tho mildest possible Btiniulant, produces, in a very beautiful manner, con¬ 
striction of tho arteries, followed by dilatation, with corresponding chnngcs in 
tho amount of blood transmitted through tho capillaries, nB explained at tho 
closo of Section II. When, however, such experiments wore frequently re¬ 
peated upon tho Bamo animal, and especially if tho tcraperaturo of tho water 
was inoro olovated, effects of a different kind began to show themsolves; tho 
corpuscles of tho blood experiencing obstruction to their progress oven whilo 
tho nrteries wero fully dilated, and tho vessels consequently in tho stato most 
favourable, bo far ub their calibre was concerned, for transmitting tho current 
of blood. If tho irritation was still continued, tho minuto vessels became 
choked with closely packed corpuscles. ^ 

Subsequent experiments, with n variety of other irritating ngents, showed 
that tho corpuscles, both red and white, wero obstructed in their progress 
through tho irritated part, in consequence of thoir tending to adhere, in mi 
abnormal degree, to one another, and to tho walls of tho vessels. Tho offccts 
upon tho blood woro always similar, although the means omployed to produce 
irritation were exceedingly various, such as solutions of salts, mustard, cssontial 
oils, ohloroform, heat, galvanic shock, mechanical violence, etc. 

Tho irritant was generally so applied as to act only upon a small area of one 
of tho webs, and it was found that tho abnormal adhesiveness of the blood- 
corpusclos was, in the first instance, always precisely limited to tho spot which 
had been thus aoted on, though it frequently extended afterwards moro or less 
to surrounding parts. At tho samo timo, tho vessels of tho irritated spot did 
not differ materially in calibro from those in its vicinity which participated in 
tho nrtorial dilatation induced by tho stimulus. Tho exact correspondence 
between tho extent of tho irritant application and that of tho effect upon the 
blood, showed that tho latter must be duo to direct aotion either upon tho blood 
itself or tho tissues of tho wob. That it was not tho result of direct action upon 
the blood was evident from tho two following considerations. In tho first place, 
most of tho agents employed to cause irritation, when applied to freshly drawn 
blood, either had no offeot upon the corpuscles, or destroyed instead of increas¬ 
ing their adhesiveness. Secondly, if employed so as to act mildly on tho wob, 
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they induced fin abnormal condition of the blood, short of actual stagnation, 
though very apparent, namely, slow movement of numerous and ndhesivo cor¬ 
puscles ; and this stato of things might last, although the timo of operation of 
the irritant was often limited to a few seconds, or even a still briefor poriod. 
Long after all the blood which could possibly have been directly noted on had 
left the vessels of tho part, successive fresh portions continued to experience 
precisely similar changes in passing through the irritated area. Ilcnco tho 
author considers tho conclusion to bo inevitable " that tho tissues, ns dis¬ 
tinguished from changes of calibro in the bloodvessels, are tho primary scat of 
inflammation, and that tho effects on tho blood avo secondary results of such 
dorangeinent.” 

Tho rcmarkablo fact discovered by Dr. II. Weber, of Giessen, but observed 
independently by tho author, that accumulation of corpuscles occurs in the 
vessels of a part irritated, after circulation has been arrested by a tight ligature 
round tho thigh, furnished tho opportunity for careful comparison between 
tho conditions of blood in healthy and irritated parts, uncomplicated by the 
effects of rapid movement. A scries of experiments, conducted in this way, 
confirmed the conclusion previously arrived at, that the accumulation of the 
blood-corpuscles was simply tho result of their abnormal adhesivenoss. At tho 
samo timo, those experiments brought out tho rcmarkablo fact that mere qui¬ 
escence of tho blood dues not give riso to aggregation of the red corpuscles 
within the vessels, unless tho tissues nro in an unhealthy condition in conse¬ 
quence of irritation. It further appeared that tho corpuscles never exhibit 
greater adhesiveness within tho vcssols of an inflamed part than do thoso of 
blood from a healthy part when drawn from tho body. Also, tho well-known 
adhesiveness of tho whito corpuscles within tho vessels docs not occur, accord¬ 
ing to tho author, unless some degreo of irritation is present, and nover exceeds 
that which is always seen in blood outsido tho body. Ilenco tho inference is 
drawn that tho tissues of a healthy part exert an influence on tho blood in 
their vicinity, by means of which the corpuscles, both red and whito, arc pre¬ 
served free from adhesiveness; but that, iu an inflamed part, this iufluenco is 
more or less in abeyance. 

This view lias been confirmed by observations made on tho wing of tho bat. 

Also tho comparison of drops of blood from healthy and inflamed parts in 
tho human subject showed that, so soon ns tho blood was withdrawn from tho 
vessels, tho corpuscles of tho former presented prooisely tho samo degreo of 
adhesiveness ns those of tho latter. 

At tho commencement of Seotion IV., ** On tho stato of tho tissues in inflam¬ 
mation/ 1 it is stated that “ tho conclusion arrived at in tho latter part of tho 
last section, that blood flowing through an inflamed part behaves itself in tho 
same way as when separated from tho living body, naturally leads us to infer 
that the tissues of tho inflamed part nro in somo degree approximated to tho 
condition of dead matter, or, in other words, have suffered a diminution of 
power to discharge tho offices peculiar to them ns components of tho healthy 
animal frame. This inference is strongly supported by considering wlmt com¬ 
mon effect is likely to bo produced upon tho tissues of the frog's web by all 
tho various agents known to cause inflammatory disturbance of tho circula¬ 
tion.” It is then pointed out that all these agents, though differing greatly in 
their nature, ngreo in thoir tondoncy to inflict a lesion on tho part to which 
they nro applied, and impair the functional activity of tho tissues. “ But, 
strong as aro tho arguments thus obtained by inference, it would bo very dc- 
8irablo to confirm them by direct observation of tho tissues. It fortunately 
happens that tho pigmentary system of tho frog is a tissue which, from its 
peculiar form and colour, is very apparont to tho oye, so that it is easy to traco 
tho remarknbly active functions with which it is endowed, and thoir modifica¬ 
tions under tho influence of irritation.” 

Tho author then mentions tho circumstances which led him to notice that 
tho dark pigment of tho frog presents remarkablo differences of appearanco at 
different times in ono and tho samo animal, each dark patch being sometimes 
of stellate figuro with minutely ramifying rays; at other times, in tho form of a 
small rounded spot. These changes had bcon before observod by somo Gorman 
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writers, who attributed tho rounded form to contraction Of the branching rays 
of a stellate coll. This, however, tho author finds to bo orroneous, and in a 
supplementary sectiou “On the anatomy and physiology of tho pigmentary 
system of tho frog," shows that tho cells never chango in form or sizo, but that 
the pigment granules which nro suspended in a colourless fluid aro capable of 
being, on tho ono hand, attracted by a central forco into a small space in tho 
body of tho coll, and, on tho othor hand, dispersed by a repulsive power into 
the minutest recesses of tho ramifying rays. Both concentration and diffusion 
of tho pigment may tnko plnco with groat rapidity, implying remarkable 
energy in the attractive and repulsive forces, both of which appear to rcsido in 
a nucleus. The supplementary section conoludcs with some remarks on tho 
physiological importance of tho actual observation of such attractions and re¬ 
pulsions in ono of tho animal tissues. 

The paper continues with an account of an experimental investigation into 
tho effects of irritants upon this function of the pigmentary system. Many 
experiments aro roiated, all tonding to support tho general proposition, that 
“all ngonts, without any oxception, which havo tho powor of inducing accumu¬ 
lation of corpuscles anu stagnation in tho bloodvessels when applied to tho 
web, paralyze at tho samo time tho functions of tho pigmont cells." It is also 
shown, from experiments upon amputated limbs freo from blood, that this 
effect is indepondont of tho stnto of tho circulation. In cases of alight irrita¬ 
tion, in which tho blood resumes, after a while, its natural characters (resolu¬ 
tion taking placo), the paralysis of tho pigment cells is only temporary. “ Thus 
the pigmentary system of tho frog is ft remarkably Bonsitivo index of the con¬ 
dition of tho nffected tissue, and it is fortunato that its physical characters 
render it so easy to. road its pointings. . . . Tho only other tissuo of tho 
frog’s wob, tho functions of winch can be observed by tho eye, is that of tho 
arterial muscular fibre-coils,” and it is found that arterios, passing through an 
inflamed area, lose their power of contraction within tho limits of that area, 
whereas tho samo vcssols may bo often seen to contract in othor parts of thoir 
course. 

“ Thus, direct observation of tho structures of the frog’s web which discharge 
functions apparent to tho oyc, furnishes unequivocal support to tho inference 
derived from othor considerations, that in inflammation tho tissues of tho part, 
the primary seat of tho affection, aro in a state of diminished functional 
activity.” 

Tho “conclusion” consists of on inquiry how far tho'views oxpressed in tho 
paper, regarding tho early stages of inflammation, hnrmonizo with tho more 
advanced phenomena of tho morbid process, and with other facts of pathology. 
— Eilin. Med. Journ., Jan.. 1858, from Proceedings of Royal Society of London , 
Juno 18,1857. 

31. Successful DtUgalion of the Subclavian Artery for Axillary Aneurism .— 
Wm, PinniE, Regius Professor of Surgery in Marischal College, Abordeen, 
records ( Edinburgh Med. Journ., March, 1858) an interesting oxamplo of this. 

Tho patient was a man of sanguine temporamont, about 51 years of age, 
whoso habit of body was full, approaching to obesity, and bis neck short and 
thick. The swelling was of an oval form, pretty distinctly circumscribed, and 
extended from tho axilla to near tho claviclo, which was considerably pushed 
upwards, and could not ho pressed downwards without causing uneasiness. 
By extending both downwards and forwards, tho swelling had caused tho hol¬ 
low in tho axilla to disappear, and its anterior fold to rise forwards. Tho swell¬ 
ing was slightly compressible; it bad a whizzing bruit, and pulsation of a 
distonsilo, cccontric, and expanding character, which raised tho hand, when 
laid upon any part of tho tumour, by a distinct impulso from within. Tho 
pulsations wore arrested by pressuro upon tho subolavian artery, which, how¬ 
ever, caused great pain, and it was evident that tho moment tho pressuro was 
removed, tho swelling suddenly became enlarged. 

Tho patient’s history of tho caso was, that he had folt uneasiness in front of 
his left shoulder for sovcral months; that, on tho 12th of November, tho parts 
in that region wore suddenly and violently strained; that on tho 26th of Novem- 



